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1015 Kenway Court
Columbus, Ohio 43220
Angust 31, 2007

James Nesci, Esq.

Attorney at Law

Nesci, St. Loujs & West PLLC
216 North Main Avenue
Tucson, AZ 85701

Re:  Intoxilyzer $000
Dear Mr. Nesci:

This is my opinion letter report regarding the problems associated with.and the Jack of
acceptance in the forensic toxicology community of the Intoxilyzer $000 as an evidential breath-
alcohol testing machine. :

My education, background, and training include the following:

] received a Doctor of Pharmacy degree in 1971 from the University of California Medical
Center and a Ph.D. degree in Pharmaceutical Chemistry in 1974, also from the University of
California. The Doctor of Pharmacy degree provided a background in orgauic chemistry,
ohysies, calenfus, anatomy, physiology, pathology, pharmacology, toxicology, pharmacaokinetics,
and clinical pharmacy. The Ph.D. degree provided graduate training in advance organic
chemistry, drug assay methodologjes, pharmacokinetics, pharmacology, and toxicology. Asa
faculty member at The Ohio State University for 30 years ( 1974-2004), my teaching and research
involved measuring drugs in biological fluids and determining and predicting the time course of
drug (including alcohol) absorption, distribution, and elimination in the body. 1am curmrently an
ementus faculty member of The Ohio State University College of Pharmacy. Since 1985 T have
provided consulting and expert testimony in both civil and criminal cases in the area of forensic
toxicology of alcohol and other drugs. In the area of breath-alcohol testing, my specialized
traming includes an Intoxilyzer 3000 Operator’s Course (} 997-Marietta, Georgia), a BAC
DataMaster Training Course (1 997-Mansfield, Ohio), and an Intoxilyzer 8000 Department of
Transportation (DOT) training course for Breath Alcohol Technicians (2005~Jackson
Mississippi). I also have taken the two-day training course for Ohio Senior Operators. My
forensic toxicology presentations at seminars include presentations at the 8" Annual Mastering
Scientific Evidence in DUVDWT Cases in Atlanta, Georgia; the Nationa) College for DUI
Defense, 2004 Summer Session. in Cambridge, Massachusetts; the 2005 and 2006 Mastering
Scientific Evidence Seminars in Dallas, Texas; and the 2006 Ohio Prosecuting Attorneys
Association Spring Training Seminar in Columbus, Ohio. Iam also the course director and
instructor at three-day operator-training courses for the Intoxilyzer 8000, the most re ent one
being held in New Orleans, F ebruary 22-24, 2007. '
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I_n my laboratory, I have a number of breath-alcohol testing machines, inciuding the Intoxilyzer
5000 (series 64, 66, 68, and 68EN), the Intoxilyzer 8000, the BAC DataMaster, and the
DataMaster cdm. ]am a member of many professional and scjentific Organizations, including the
American Academy of Forensic Sciences. of which I am a member of the Toxicology Section,

and the Society for the Scientific Detection of Crime, of which I am a past president. Please see

' entins my curriculum vitae for additional details.

NP 4

Based upon ray education, background, and training, the following statements can be made 1o a
reasonable degree of scientific certainty regarding the problems with the Intoxilyzer $000:

1. In contrast to the Intoxilvzer 5000 machine [which, depending upon the model series,
measures infrared light at either three wavelengths. 3.39 microns (acetone), 3.48 microns
(ethanol), and 3.80 microns (reference), or five wavelengths, 2.36 microns (acetaldehyde), 3.40
microns (acetone), 3.47 microns ( ethanol), 3.52 microns (toluene), and 3.80 microns (reference)],
the Intoxilyzer 8000 measures infrared light at only two wavelengths, 3.4 microns and 9.36
microns. The measurement of infrared light at wavelengths around 3.4 microns ailows detection
of infrared light that is characteristic of the absorption of infrared light by the carbon-hyvdrogen
(C-H) bond (corresponding to C-H bond-stretching vibrational energy). Since all hydrocarbon
molecules have carbon-hydrogen bonds, essentially any hydrocarbon molecular will absorb
infrared light in the region around 3.4 microns. However. the degree of absorption in fhis region
will vary somewhat from hydrocarbon to hydrocarbon depending upon structural differences
among different hydrocarbons. By comparing the ratics of absorption of infrared light at
different wavelengths, software programs can be written to potentially distinguish between the
absorption ratios of the alcobol (ethanol) molecule and the ratios of other hydrocarbons, such as
toluene. After it was experimentally determined that the Intoxilyzer 5000 machines that measure
infrared absorbances at only three wavelengths were unable to distinguish taluene from ethanol,
the manufacturer redesigned the machine so it would be able to measure two additional
wavelengths of infrared light, Comparing the absorbance matios of additional wavelengths of
light reduced the probability of the machine falsely detecting a volatile organic compound as
ethanol. By monitoring only wavelengths of infrared light in the region of 3.4 microns, the
Intoxilyzer 5000 was unable to monitor the actual aleohol portion of ethanol, the carbon-oxygen-
hydrogen (-COH) portion of ethanol.

The Intoxilyzer 8000, however, monitors the 9.26 micron wavelength of infrared light that is
characteristic of the absorption of infrared light by the carbon-oxygen (C-O) bond (corresponding
to the C-O bond-stretching vibrational energy). By measuring both at 3.4 microns (for the C-H
bond) and at 9.36 microns (for the C-O bond), the potential for hydrocarbon molecules (such as
ioiuene which has no oxygen atom in its structure) being falsely identified as ethanol is
essentially eliminated. However, oxygen-containing hydrocarbon molecules, such as ethers,
absorb infrared light in regions around both 3.4 microns and 9.36 microns and, therefore, have
the potential to be falsely detected as ethanol by the Intoxilyzer $000, depending upon the
software criteria for acceptance of the absorbance ratio of the two wavelengths. Because the
manufacturer refuses to release the software code, it is impossible to determine if the accentance
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criteria for the absorbance ratio of the two wavelengths is -+/- 1%, +/- 10%, +/- 50%, or +/~ X%
of some expected absorbance ratio for the two wavelengths of the ethanol molecule. The larger
the acceptance criteria, the greater the probability for falsely reporting oxygen-containing
molecules as ethanol.

In addition, the probability of false detection of oxygen-containing molecules as ethanol is
increased because the Intoxilyzer 8000 is measuring only two wavelengths of infrared light. The
monitoring of the absorbanee ratios of additional wave] engths of infrared light would improve
the seiectivity of the Intoxilyzer 8000 machine for ethanol, as was demonstrated for the
Intoxilyzer 5000, ' |

2. While the measurement of the absorbance of infrared light at 9.36 microns essentially
eliminated the potential for falsely reporting non-oxygen containing hydrocarbons as ethanol. the
reliability of the Intoxilyzer 8000 to accurately detect mouth alcohol contamination was reduced.
In order to be able to detect infrared li ght at the 9.36 micron wavelength, the manufacturer had to
change from the quarrz-iodide infrared source in the Intoxilyzer 5000 to the use of a pulsed
infrared source in the Intoxilyzer 8000. Mouth alcohol contamination is detected as the software
program detects a negative slope in the breath-alcohol concentration while the subject blows into
the machine. A subject with only mouth alcohol contamination (for example, rising mouth with
an ajcohol-containing substance) who blows into a breath-alcohol testing machine will have a
decrease in the amount of alcohol molecules in the oral cavity as the blowing process continues
because some of the alcohol molecules are exiting the oral cavity and being carried by the
subject’s breath into the machine. Consequently, as the subject blows into the machine, both the
mouth alcohol contamination is being reduced and the resultant breath-alcohol concentration is
drooping. The decreasing breath-alcohol concentration is seen by the machine as a negative
slope which should cause the software program to issue an “Invalid Sample™ response on the
display and on the printout. However. the ability of the machine to detect a negative slope
depends, in part, on the frequency of measurement at the two wavelengths and the calculation
and processing of the resultant absorbance ratios as a function of time. The use of the pulsed
infrared source rather than the quartz-iodide infrared source reduces the frequency of
measurement thereby reducing the machine’s ability to detect a negative slope even when only
mouth alcohol contamination is present. All evidential breath-alcohol machines have difficulty
detecting mouth alcohol contamination in conjunction with some lung air alcohol because the
negative slope due to the alcohol concentration from the mouth alcohol contamination will be
added to the positive slape as a result of the alcohal concentration coming from the lungs while
the subject blows into the machine. The sum of the two curves from both sources of alcohol
often appears as a falsely high plateau. The falsely high plateau is then repotted by the machine
as a “valid” breath-alcohol resuit, when, in fact, it is an invalid result that has been elevated by
the contribution from the mouth alcohol contamination (caused by refluxing of alcohol-
containing stomach contents via coughing, belching, burping, or medical conditions such as
gaswro-esophageal reflux disease). With or without lung air alcohol. the Intoxiiyzer 8000 has
more difficulty detecting mouth alcahol contamination than the Intoxilyzer 5000.
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In order to demonstrate the difficbléy the Intoxilvzer 8000 has in detecting mouth alcohol, |
cqnducted a study in which a subject (6' 3", 270 Ibs).consumed 10 oz. of $0 proof vodka 6ver 90
minutes, waited 20 minutes, and then started breath-alcoho] testing every few minutes for an
additional two hours and forty-five minutes. Results are shown in Figure 1. Peak alcohol
concentration was obtained at about 33 minutes after the end of the last drink. While on the
downslope (during the post-absorption phase), the subject rinsed his mouth with alechol-
containing mouthwash in order to simulate refluxing of aleohol-containing stomach contents.
The breath-alcohol concentration jumped from a level of about 0.08 g/210 L to a Jevel of over
0.20 g/210 L without the Intoxilyzer 8000 reporting an “Invalid Sample” response. Later on,
while the subject ate some pizza, the Intoxilyzer reported smaller elevations in breath-alcohol
concentration due to mouth alcohol contamination from low levels of alcohol in the pizza crust.
A subsequent use of mouthwash did result in an “Invalid Sample” (shown by the break in the
data) followed by a second test showing, again, some elevation in the breath-alechol
concentration without a reported “Invalid Sample” response by the Intoxilyzer 8000. This study
shows the lack of reliability of the Intoxilyzer 8000 in detecting mouth alcohol contamination.

The acceptance criteria for detection of mouth alcohol contamination (the number of
determinations, length of time between measurements, the degree of negative change in the
breath-alcobol concentration, etc.) used by the Intoxilyzer 8000 is unknown because the
menufacturer (CMT) refuses to release the machine software code/program for examination and

evaluation.

3.1n 2003, the Tennessee Bureau of Investigation (TBI) Forensic Services Division
evaluated the Intoximeter EC/IR II, the CMI Intoxilyzer 8000, and the Drager Alcotest 7110
breath-alcohol testing machines for accuracy, precision, and performance. Accuracy and
precision were evaluared using a series of standard ethyl alcoho! solutions and a series of
standard ethyl alcohol solutions containing various interferants. Performance was evaluated by
placing each instrument in a field environment and using DC current in a vehicle.

The Intoximeter EC/IR 1 and the Drager Alcotest 7110 vielded satisfactory results on the
accuracy, precision, and performance tests. The CMI Intoxilyzer 8000 did not yield satisfactory

results.

The conrroller software, a tequiremnent of the TBI Forensic Services Division specification was a
critical part of the evaluation. Ouly Intoximeter Inc. submitted its controller software svstem and
was found to be satisfactory with respect to this requirement,

Based upon its evaluation, only the Intoximeter EC/IR Il machine and software system was
recommended for approval for use in the State of Tennessee’s Breath Alcohol Program.

4. The Intoxilyzer 8000 is unable to measure a subject’s breath temperature and unable.

therefore. to take appropriate corrective procedures for the determination of breath-alcohol
concentrations in subjects having elevared breath emperatures. The Intoxilyzer $000 is
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calibrated using simulation solutions having known alcohol concentrations at 34° C. The average
human breath temperature is assumed to be 34° C. However, studies by the Alabama ]
Department of Forensic Sciences and the Alabama Department of Public Safety found most of
the breath samples (81% - 93 4) measured on the Drager Alcotest 7110 MK IIIs to had breath
‘emperarures above 34° C. Their studies found that the mean temperature was 34.9° C, a value
consistent with previous studies reporting mean breath temperatures of 35.1° C and 35° C.
Because the breath-alcohol concenmation is temperature dependent for each one degree C in
emperature above 34° C, there will be an elevation of approximately 7% in the reported breath-
aleohol concentration. In contrast to the Intoxilyzer 8000, the Drager Alcotest 7110 MK 11 is
able to measure a subject’s breath temperature and take appropriate corrective procedures for the
determination of breath-alcohol concentrations in subjects having elevated breath temperatures.
The failure of the Intoxilyzer 8000 to measure breath temperature and take appropriate corrective
procedures can produce unreliable test results particularly in subjects with alcohol levels near the
per se limits,

5. The Intoxilyzer 8000 has experienced sofrware problems that have resulted in invalid
test results (breath samples having less than acceptable breath volumes, i.e. less than 1.1 liters)
being reported as valid test resuits. The manufacturer (CMI) reported that the software problem
of the machine omitting a “Volume Not Met” respouse occurred only with breath samples that
ended beyond the three-minute time-out period. An additional or alternatjve explanation could
be that the problem with the software was associated with breath samples exhibiting a decrease
i the detecrable breath-alcohol concentrations during the blowing process (an indication of
mouth alcohol contamination). The detection of the negative slope would have caused an carly
termination of the test, but the faulty software may have omitted an “Invalid Sample” response
and, in its place, reported a falsely high test result. In any event, this software problem was only
detected because the breath-volume measurement is printed on the evidence ticket and the
acceptance criteria for the minimum breath volume is reported to be 1.1 liters. 1t is likely that
additional software problems exist but are undetectable because they are associated with
acceptance criteria having values that are not printed on the evidence tickers.

6. Experiments using a subject who had achieved breath-alcohol concentrations in the
appioximate range of 0.080 g/210 L have demonstrated the large variability in breath-alcohol test
results caused by the duration of blowing into the Intoxilyzer 8000. Valid breath-alcohol test
results can be obtained whenever the Intoxilyzer $000 has met its acceptance criteria following a
minimum breath volume of 1.1 liters. Other breath-alcohol testing machines, such as the BAC
DataMaster, have acceptance criteria that include requiring a minimum breath volume of 1.5
liters. The goal of breath-alcohol testing is to achieve uniform, reproducibie, scientifically
reliable test results. However, the Intoxilyzer 8000's acceptance criteria permits large variations
in test results (bevond the recognized normal biological variability of +/- 0.020 /210 L) due to
the duration of blowing, The longer a subject blows into an Intoxilyzer 8000, the greater the
breath volume, and the greater the Jikelihood that the resuitant test result will be higher. Testing
officers are aware of this relationship and. despite procedures or instniuctions to the contrary,
frequently demand of the test subject 10 “keep blowing, keep blowing, keep blowing.” well
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beyond the conditions needed for valid breath-alcoho] sample acceptance. Table | shows the
effect that the duration of blowing has for a subject having achieved breath-alcohol
coqcentrations in the range around 0.080 g/210 L. The subject alternately blew for shorter
peniods of time and then for longer periods of time every twa to four minutes as reflected by the
breath volumes reported by the Intoxilyzer 8000. During the time period fram 10:53 p.m. to
11:22 p.m., test results alternated from below to above the per se limit of 0.080 /210 L with
variations in adjacent test results as large a5 0.025 g/210 L (equal to 31.25% of 0.080 g/210 L).
On August 20, 2007, County Judge Augusts D. Aikens, Jr. (Tallahassee, Leon County, Florida),
ruled in the case of State of Florida vs. James Briggs, et ai. that “Accordingly, this Court finds
that such operator ‘blow longer” instructions create a possible manipulation of the Intoxilvzer
3000 results that is not properly addressed by FDLE's rules™ and granted the motion of the
Defendants that the breath test results obtained will not be admissible 1n any subsequent trial
without additional appropriate showings.

The breath acceptance criteria of the Intoxilyzer 8000 needs to be redesigned in order to achieve
more uniform, reproducible, scientifically reliable test results.

7. As noted by the TBI Forensic Services Division, examination of the controller software
is a critical part of a machine’s evaluation for approval. Since CMI has refused to release their
controller software for independent examination by either state experts or by defense experts, it is
impossible to determine the scientific reliability of software procedures for detection of ethanol

by the Intoxilyzer §000.

Because of the multitude of problems as cited above, among the forensic toxicology community
which has closely examined and studied the Intoxilyzer 000, there is a general lack of
acceptance of the Intoxilyzer $000 as a scientifically reliable state-of-the-art evidential breath-
alcohol testing machine. Severai changes in the design and software programing of the
Intoxilyzer 8000 will have to occur before this machine achieves general acceptance as having
scientifically reliability by the forensic toxicology community.

Sincerely,

Cf

Alfred E. Staubus, Pharm.D., Ph.D.
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Figure 1.

Intoxilyzer 8000
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Testing Procedore;

A pre-drinking control test was conducted by Dr. Staubus showing (1) the machine was Operating
properly with  dry gas extarnal calibration check reading of 0.077 g/210 L (rargez value of 0,080
g/210L) and (2) the test subject (Dr. Staubus) had no aleohol in his system prior to the drinking:
the biank breath test reading was 0,000 #2101 at 9:32 pm, (21:32).

Results:

The test subject then consumed ten (10) oumces of 80 proof brandy over the period of time from
9:34 p.m. 10 9:45 p.m. Afier waiting over one hour for aleoho] absorption and mouth aleaho]
dissipation to occur, twenty-two (22) breath alcaho! fests wers performed as summasized on
Table 1. The resultant breath alcolio) concentrations were clearly dependent upon the duration of

coneentration.

Discusston:

The "true alcohol concentration" is based on the "2100-to~1" partition ratio, which, in torn, is
based upon an "average" value of & group of studies having no uniform requiretnents for duration
of the blowing times. Breath aloohol concentrations from those studies were ohtained after the
machines' minimum volume requirements were met with subjects having & full range of blowing
titnes, some with short durations (just meeting the minimum volume requirement) and others
with loager durations, Consequently, the “2100-to-1" partition ratio corresponds to some
duration of blowing between the minimum volume tequirement of the machines and the
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maximum blowing capacitieg of the subjects,

Since during the blowing process, the blood aleohol concentration wil] 1ot change, the apparent
parutfon ratio v?iil vary, duting a subject’s tegt, from the minirmug valume mquhw:ntntii“pthe
machine (at which the apparent partition ratio will be greater than 2100-t0-1 resulting in a BtAC
Jess than the BAC) through the idea] "2100-to-1" value (whon the BrAC = BAC, in theory at
least), and will pase o a region in which the partition ratio Will be less than 2100~0-1 (When
the BrAC > BAC) as the subject continues to blow in compliance with the officer's instructions
to "keep blowing, keep blowing, ,..".

As an example, assume a subject has 2 blood alcohs] concentration of 0,075 g/dL and blows irto
amachine havinga 1.1 Lora 1.5L minimum volume requitement. Assuming the other breath
sample acceptance criteria gre met, the subject could have a valid sample if the blowing staps
with e breath volume of 1.5 T, at, for example, five seconds of blowing. At that time g valid
saruple of 0.068 ¢/210 L could be obtained (cotresponding to a pattition ratio of 2316-to-]). If,
however, he had blown for s total of, for example, scven seconds, & valid sample of 0,075 g/210
L could be obtained (corresponding to a partition ratio of 2 100-to-1). And if he had blown for a
total of, for example, nine seconds, g valid semple of 0.083 9/210 L cowld be obtained

partition ratios, but all in the same subject with the same blood aicoho] concentration—they can
vary that much jugt depending upon the duration of blowing, See Figure 1.

T this example, the subject, when be fully complies with the officer’s instructions to “keep
blowing, keep blowing, ..." wil produce a falsely high, not a true, breath afcohol concentration
above the per se limit at the time wheq his blood alcohol concentration was below the per se limit.

Conclusion:
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Table 1
Time Breath Volume Breath Alcohol Comments
= Concentration
10:53 p.m. 1.335 Liters 0.079 g210 L Below per se limit
10:56 p.m. 3.402 Liters 0.084 g210 1. Above per se limét
10:58 p.m. 1.375 Liters 0.060 g/210 L. Below per se limit
11:01 p.mm, 3.699 Liters 0.085 g210 1L Abaove per se imit
11:03 p.m, 1.625 Liters 0.060 p/210 L Below per se Limit
11:06 pn. 2.230 Liters 0.085 p/210 L, Above per se limit
11:09 p.m. 1.847 Liters 0.066 g/210 L Below per se limit
11:11 pom. 2.925 Liters 0,087 g210 L Above per se limit
11:14 pm. 1.980 Liters 0.070 £/210 L Below per se linjt
117 pm. 3.777 Liters 0.083 g/210 L Above per se limit
11:19 p.m, 2332 Liters 0.064 g210L Below per se Hmit
1122 p.m. 3.738 Litery 0.083 p/210 L Abgove per se limit
11:25p.m. 2.796 Liters 0.067 g/210 L Below per se limit
11:27 pm. 1.292 Liters 0.061 g/210 L Below per se limit
11:30 p.m. 3.449 Liters 0.070 g/210L Below per se Limnit
11:33 pan. 1.808 Liters 0.069 gf210L Below per se limit
11:36 p.m. 4.0389 Liters 00876 ¢210L Below per se lanit
11:39 pam. 1.566 Liters 0.057 g/210 L, Changed testing
11:40 p.m. 3.789 Liters 0.072 g/210 L. sequence to ABABA
13:44 p.m., 1.722 Liters 0055 gR210L sequeoce = ABABA
11:46 pan. 3.277 Liters 0.073 p/210 L sequence = ABABA
11:49 p, 1.628 Liters 0060 210 L | sequence = ACABA
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